Increasing attention has focused on understanding how past experiences can influence and explain variation in mating preferences among individuals. We examined how previous social experiences affected courtship preferences in Drosophila melanogaster by exposing individual males to different frequency distributions of high-and low-quality (HQ and LQ) females and by allowing them to copulate with either a HQ or LQ mate. For a male, a large female represents a high-quality mate while a small female is a low-quality mate. We subsequently quantified the courtship behavior of these individuals in the presence of one HQ and one LQ female. Two aspects of male courtship behavior were significantly influenced by prior experience. Males previously exposed to a population of 75% HQ females more often initially courted the HQ than LQ female and more strongly biased overall courtship activity toward the HQ female compared to males previously exposed to a population of 25% HQ females. Furthermore, for some males, the type of female a male mated with in the experience phase influenced the type of female he first courted in the test phase: males that experienced a population containing only 25% HQ females and who mated with a LQ female in the experience phase, more often courted the LQ female first in the test phase while all other males biased courtship toward the HQ female. Our results indicate that information gained about the relative abundance of mate quality types and previous mating experience can affect future mating behavior.
INTRODUCTION
Selectively mating with high-quality individuals can lead to higher fitness than mating indiscriminately or mating with low-quality individuals (Parker 1983; Andersson and Simmons 2006) . Such selective mate choice behavior can evolve when courtship and copulation are costly, and when fitness is correlated with variation in the reproductive quality of potential mates (Andersson 1982; Kodric-Brown and Brown 1984; Bonduriansky 2001; Houle and Kondrashov 2002; Clutton-Brock 2007; Edward and Chapman 2011) . Consequently, much work on mate choice has centered on identifying traits that indicate high-quality mates, under the assumption that all individuals should prefer such individuals (Milinski and Bakker 1990; Kokko et al. 2003; Coleman et al. 2004) .
However, increasing attention has focused on characterizing and explaining variation in mating preferences among and within individuals in a population (Jennions and Petrie 1997; Widemo and Saether 1999; Qvarnström et al. 2000; Chaine and Lyon 2008; Rodríguez et al. 2013; Edward 2014) . For instance, differences among individuals in factors such as age, condition, and previous social experience, can affect variation in individual mate preferences (Burley and Foster 2006; Uetz and Norton 2007; Bailey 2011) . Gowaty and Hubbell (2009) formally examined how a variety of environmental factors can influence variation in individual mating preferences in a model known as the switch point theorem (SPT). The "switch point" refers to a threshold of acceptance: an individual should attempt to mate only with an encountered individual whose quality is above a threshold determined by a variety of factors, including the individual's condition (survival probability) along with the number of, and encounter rate with, potential mates. The SPT model shows that fitness is maximized when the threshold is flexible and dependent on prevailing conditions. For example, as might be expected, the model predicts that individuals should be less selective when their survival probability, or their encounter rate with potential mates, is low (Gowaty and Hubbell 2009) .
Perhaps less intuitive is the prediction that the threshold of mate acceptance should also be influenced by the frequency distribution of reproductive quality types among (i.e., the distribution of fitness that would be conferred by) potential mates in the population (Gowaty and Hubbell 2009 ). The SPT model envisions that a focal individual must decide whether to accept or reject each encountered potential mate. The model assumes that an individual is able to instantaneously assess the reproductive quality of the currently encountered individual, and also possesses knowledge about the frequency distribution of prospective mate quality types in its environment. The SPT model predicts that if an individual knows that the population is dominated by high-quality potential mates, the individual should be highly selective and strongly bias courtship and mating effort only toward high-quality mates. Conversely, if an individual knows that there is a preponderance of low-quality potential mates in the population, the individual should widen its acceptance criteria to include both high-quality and some lower quality mates (Gowaty and Hubbell 2009) . In this way, differences in knowledge of the frequency distribution of potential mate quality types in a population can explain variation in individual mate choice preferences.
One social experience not included in the SPT is previous courtship outcomes, a factor known to affect future reproductive decisions in some species (Kokko et al. 2003) . Such effects can occur in 2 ways. First, following successful courtship and a copulation with a high-quality mate, individuals can become more selective when courting future potential mates (Fawcett and Bleay 2009) . Second, unsuccessful courtship (i.e., rejection) can also affect subsequent male courtship behavior. For example, male fruit flies that had previously experienced mate rejection by a particular female type learn to reduce courtship toward such females (Dukas 2004 (Dukas , 2005 Ejima et al. 2005; Ejima et al. 2007 ). Accordingly, one might expect individuals that copulate with a particular mate quality type might bias subsequent courtship behavior toward those individuals possessing phenotypes associated with previous mating success (Fawcett and Bleay 2009) .
Here, we examine how different types of past social experience affect the future courtship behavior of male Drosophila melanogaster. Specifically, we test the prediction (based on the SPT) that focal males who experience a frequency distribution of potential mates containing a preponderance of high-quality individuals should exhibit a stronger courtship bias toward high-quality females (i.e., be more selective) than males that experience a frequency distribution of potential mates containing a preponderance of low-quality individuals. In conjunction, we also assess how a previous mating experience (the type of female a male mated with) influences succeeding courtship behavior and preference.
METHODS

Fly husbandry
All experimental flies (strain LH m , an outbred line) (Lüpold et al. 2010) were maintained on a standard cornmeal-yeast-soy flouragar-corn syrup medium at 24 °C on a 12 h:12 h light-dark cycle. To obtain test males, we repeatedly selected 50 first-instar larvae and placed them into standard fly vials containing 20 mL of food medium, thus providing larvae with an unrestricted food source throughout the development period. All males were tested as virgins at 6 days posteclosion.
Manipulation of female quality
In D. melanogaster, female fecundity is positively correlated with body size and so male fitness should be higher when mating with a large female compared to small (Lefranc and Bundgaard 2000) , and so we assume that large females are higher quality mates for a male than small. We therefore generated 2 female body size types by manipulating larval density and the amount of food available to developing females throughout the larval stage. Large females were generated by placing 50 first-instar larvae into a standard fly vial containing 20 mL of food, which creates an environment with essentially unlimited food. Small females were generated by placing 120 first-instar larvae into a standard fly vial containing 1 mL of food, which creates an environment with limited food (adapted from Byrne and Rice 2006; Lüpold et al. 2010 ). Females were collected within 6 h of eclosion and separated into individual vials containing 10 mL of food. Virginity was assured by the absence of larvae in the vial on the day of testing, 6 days after eclosion.
To ensure these procedures generated a significant difference in body size, a randomly selected set of 250 adult females (125 large and 125 small) were flash frozen and then allowed to dry at 24 °C for 24 h (Byrne and Rice 2006) . The flies were then weighed in groups of 5 using a high precision electronic scale (Mettler Toledo XS64) to the nearest 0.001 mg. Upon maturity, large females were over 2 times heavier than small females (mean ± SE dry body weight: large females = 0.568 ± 0.009 mg, small females = 0.258 ± 0.007 mg; 2-tailed t-test: t 48 = 28.71, P < 0.001).
Social experience phase
In the social experience phase, each 6-day-old male was allowed to interact with a group of 8, 6-day-old, small and large, virgin females in a social experience arena. The social experience arena consisted of a standard fly vial (28.5 mm circumference × 95 mm length) split into 3 compartments separated by removable, perforated plastic doors. A test male was aspirated into the center compartment, the large females were aspirated into one side and the small females were aspirated into the other side compartment. Following a 5 min acclimation period, the plastic doors were removed and the test male was allowed free interaction with all of the females for 30 min.
In this phase, individual males experienced a population containing either 25%, 50%, or 75% large females. We refer to these as the 25%L, 50%L, and 75%L treatments, respectively. After the plastic doors were lifted, we recorded the behavior of the male using a Canon Vixia HF R40 video camera as he interacted with the population of females and until the conclusion of a single copulation. We recorded the type of female the male copulated with in this phase. Two males that had not initiated copulation within 30 min were removed from the study to ensure that all test males copulated with a single female in the social experience phase.
Test phase
Immediately following the social experience phase, the test male was aspirated out of the arena and given 60 min of recovery time. We then examined the courtship behavior of each male when presented simultaneously with one large and one small 6-day-old, virgin, decapitated female. In many species, including D. melanogaster, female movement and behavior can strongly influence male reproductive behavior (Partridge et al. 1987; Swierk et al. 2013) . Therefore, to control female behavior in the test phase, we took advantage of the fact that male D. melanogaster will court decapitated females, though copulation will not occur (Grossfield 1972; Ejima et al. 2005) or is greatly delayed (Bretman et al. 2013 ).
In the test phase, a male was placed into a small courtship chamber (12 mm diameter × 3 mm deep) and allowed 5 min for acclimation. Following acclimation, the male was briefly removed from the mating chamber. Two decapitated females (one large and one small) were placed equidistant from the center of the arena, 3 mm apart. Females were decapitated, using a fine scalpel, 150 s prior to the beginning of the trial. Decapitated females will continue normal standing and grooming behavior for several hours (Grossfield 1972 ). The test male was then aspirated back into the mating chamber, and all courtship behavior was recorded for 10 min using a Canon Vixia HF R40 video camera. The courtship behavior of D. melanogaster has been well described and is initiated by male orientation to the female (Sokolowski 2001) . Following orientation, the male will tap the female, buzz his wing to create a species-specific courtship song, lick the female genitalia, and ultimately attempt copulation. Video trials were scored in a blind fashion, so that the observer was unaware of the social experience treatment at the time of scoring. The behavior of n = 90 test males was observed (n = 30 for each social experience treatment).
In each trial, we characterized 3 aspects of male courtship behavior. Latency to courtship was quantified as the time from the beginning of the trial until the male initiated courtship with either of the 2 females. We also recorded the type of female with which a male first initiated courtship. Finally, we quantified total courtship time with each female and then calculated each male's courtship preference for the large female by calculating the percentage of total courtship time spent courting her.
Statistical analyses
Social experience phase For data from the social experience phase, we conducted 2 tests to examine how the ratio of HQ and LQ females affected male mate choice. First, within each treatment, we tested for male mating bias using a chisquare test under the null expectation of a 25%, 50%, and 75% chance that males would copulate with a large female in the 25%L, 50%L, and 75%L treatments, respectively. Second, we tested for the effect of social experience treatment, per se, on the number of males that mated with a large female using a chi-square test of independence.
Test phase
Latency to courtship. For data from the test phase, we employed a 2-way nested ANOVA to test for the effects of the social experience treatment (25%L, 50%L, or 75%L) and male mating experience (type of female copulated with during the social experience phase) on latency to courtship behavior; male mating experience was nested in the social experience treatment. Latency to courtship data were log 10 transformed to enhance normality and homoscedasticity.
Female first courted. Within each social experience treatment, we tested for male bias using a chi-square test under the null expectation of a 50% chance that males would first court the large female. We first tested all males regardless of previous mating experience, and then separately tested the groups of males that previously mated small or large females.
To determine if social experience treatment affected the type of female a male courted first in the test phase, we used a chi-square test. Then, to determine if a previous mating with a particular type of female (small or large) affected subsequent courtship behavior, we first considered all males that mated with a large female in the social experience phase. For those males, we conducted a chi-square test examining whether social experience treatment affected the type of female these males first courted in the test phase. We then conducted a similar test using all males that mated with a small female in the social experience phase. For significant chi-square results, we conducted post-hoc analyses by calculating adjusted residuals to identify the cells with the highest discrepancy from the null hypothesis (H 0 : no difference between the social experience treatments) (Sharpe 2015) . Adjusted residuals having an absolute value above 2 indicate a significant deviation from H 0 for a particular cell (Agresti 2007) .
Courtship preference. To examine how both previous mating experience and social experience treatment influenced courtship preference, we conducted a 2-way nested ANOVA. Again, male mating experience was nested in the social experience treatment. In order to enhance normality and homoscedasticity, courtship preference data were arcsine square root transformed. Tukey HSD post-hoc tests were used to identify specific treatment effects. All statistical analyses were conducted using JMP (version 12.0; SAS Institute, Inc., Cary, NC).
RESULTS
Social experience phase
Each male was observed to repeatedly come into close contact with all females and readily courted both small and large females during the social experience phase. Males initiated copulation, on average, in 3.5 ± 0.3 min (mean ± SE). Mean ± SE copulation duration was 26.0 ± 0.7 min. Because of the relatively small size of the arena, each male continued to have physical contact with the remaining females in the social experience treatment group throughout the duration of copulation.
A total of 14, 19, and 21 of 30 males copulated with the large female in the 25%L, 50%L, and 75%L treatments, respectively. There was no significant difference in the number of large females copulated with across treatments ( x 2 2 = 3.61, P = 0.16). Within treatments, both 50%L and 75%L males mated randomly with respect to the proportion of females they experienced (50%L: x 1 2 = 2.16, P = 0.14; 75%L: x 1 2 = 0.38, P = 0.53). However, males in the 25%L treatment mated with the large female more often than would be predicted by random mating ( x 1 2 = 6.57, P = 0.01).
Test phase
Latency to courtship
In the test phase, all males courted both females. Mean ± SE time courting was 7.7 ± 0.2 min in the 10 min trial. This result is consistent with previous work demonstrating that males generally court live females between 60% and 80% of their time together when tested under standard laboratory conditions (Hall 1994 ).
There was no significant effect of social experience treatment (F 2,87 = 2.04, P = 0.14) (Figure 1 ) or previous mating experience (F 3,84 = 1.08, P = 0.36) (Supplementary Figure 1) on latency to courtship behavior.
Female first courted
A total of 14, 15, and 26 of 30 males in the 25%L, 50%L, and 75%L treatments, respectively, first courted the large female in the test phase; only males from the 75%L treatment first courted the large female more than random (25%L: x 1 2 = 0.13, P = 0.72; 50%L: x 1 2 = 0, P = 1.0; 75%L: x 1 2 = 16.13, P < 0.0001). Furthermore, a significant difference in the proportion of males that first courted the large female was found across social experience treatments ( x 2 2 = 12.44, P < 0.01). Males from the 75%L treatment first courted the large female significantly more often (adj. residual = 2.36) and first courted the small female significantly less often (adj. residual = −2.74) than was expected based on the null hypothesis of no treatment effect (Table 1; Figure 2 ).
For males that mated with a large female in the social experience phase, only males from the 75%L treatment first courted the large female more than random (25%L: x 1 2 = 2.57, P = 0.11; 50%L: x 1 2 = 0.05, P = 0.82; 75%L: x 1 2 = 10.71, P = 0.001), and there was no significant effect of social experience treatment on the type of female a male first courted in the test phase ( x 2 2 = 5.25, P = 0.07) (Table 2; Figure 2 ).
For males that had mated with a small female in the experience phase, both males from the 25%L and 75%L treatments first courted the large female more than random (25%L: x 1 2 = 4.00, P = 0.04; 50%L: x 1 2 = 0.91, P = 0.76; 75%L: x 1 2 = 5.44, P = 0.02). Moreover, the social experience treatment significantly affected the type of female a male courted first in the test phase ( x 2 2 = 9.45, P < 0.01) because males from the 25%L treatment first courted the small female more often (adj. residual = 2.98) and males from the 75%L treatment first courted the small female less often (adj. residual = −2.63) than was expected based on the null hypothesis of no treatment effect (Table 3; Figure 2 ).
Courtship preference
The social experience treatment significantly affected courtship preference behavior (F 2,87 = 4.61, P = 0.01). Males in the 75%L treatment courted the large female for a significantly higher proportion of their courtship time than males in the 25%L treatment (Tukey HSD-75%L:25%L contrast: P < 0.01) (Figure 3 ). The type of female (small or large) a male copulated with in the social experience phase did not affect his courtship preference in the test phase (F 3,84 = 1.61, P = 0.19). However, on average, males from the 25%L treatment that had also previously mated with a small female, courted the small female for the majority of their courtship time; all other males courted the large female more than the small female in the test phase ( Supplementary  Figure 2) .
DISCUSSION
We examined how 2 important aspects of previous social experience influenced subsequent male courtship behavior. In the social experience phase, males did not show a strong mating preference. However, in the succeeding test phase, males that previously experienced a preponderance of large females or who had mated with a large female subsequently demonstrated a courtship preference for the large female. In contrast, males that both experienced a population dominated by small females and mated with a small female showed a preference for the small female in the test phase. Our results suggest that both information learned about the frequency distribution of mate quality types and experience gained from prior mating significantly affected male courtship preference behavior.
In the social experience phase, we did not observe a strong mating preference for large females. In the literature, male mating preferences with respect to female body size in D. melanogaster lack consensus: previous studies have revealed preferences for both large (Byrne and Rice 2006; Nandy et al. 2012 ) and small females (Edward and Chapman 2013) . Considering that males in our study exhibited significant preferences for large body size in the test phase (but not in the experience phase), our work suggests that males may need sufficient experience with females in order to develop a preference for large body size (Fincke et al. 2007) , and reinforces previous work indicating that female behavior can obscure male reproductive preferences (Partridge et al. 1987 , Swierk et al. 2013 BalabanFeld and Valone 2017b) .
We focused on testing how one specific environmental factor of the SPT model, the frequency distribution of mate quality types in a population, influences male courtship behavior (Gowaty and Hubbell 2009 ). In the social experience phase, males were given Table 1 Number of males that first courted the large or small female in the test phase for each social experience treatment ( 2 2 x = 12.44, P < 0.01, n = 90) Mean + SE male latency to courtship for each social experience treatment in the test phase. Treatment groups 25%L, 50%L, and 75%L represent experience treatments containing 25%, 50%, and 75% large females, respectively.
the opportunity to obtain information about the frequency distribution of mate quality types by encountering and interacting with both large and small females, but at different frequencies based on the social experience treatment. We assume that these repeated encounters with females of different reproductive quality allowed males to become familiar with both female types and their relative frequencies in the environment. While prior information about the frequency distribution of female quality types did not affect latency to courtship behavior, it significantly affected 2 other aspects of male D. melanogaster courtship behavior. Individual males that had previously experienced a population containing 75% large females more often courted the large female first in the test phase and then biased their overall courtship activity more toward the large than small female compared to males that had previously experienced a population containing only 25% large females. Thus, prior experience with a particular frequency distribution of reproductive quality types influenced subsequent reproductive preference, in a manner predicted by the SPT model (Gowaty and Hubbell 2009) .
In our experiment, each male was allowed to copulate with a female in the social experience phase so that we could also assess how a successful mating experience with a certain female type influenced subsequent courtship behavior. We found that the type of female a male copulated with in the social experience phase did not affect latency to courtship or the proportion of courtship time he spent courting the large female, but did influence the type of female a male first courted in the test phase. Males that had previously mated with a small female and who had also previously experienced a population containing a preponderance of small females more often first courted the small female in the test phase. In contrast, for males that had mated with a large female in the social experience phase, there was no effect of social experience treatment on their subsequent courtship behavior because all such males biased their first courtship toward the large female. Thus, only those males that had previously received reinforcing information about small females (had successfully mated with one, and experienced a high frequency of small females in the population) more often first courted the small female in the test phase (Figure 2) . Furthermore, those same males also biased their courtship effort toward the small female, the only set of males that did so (Supplementary Figure 2) .
The finding that some males more often first courted, and biased their courtship toward, the small female in the test phase was unexpected given that body size is correlated with female fecundity in Table 2 Number of males that first courted the large or small female in the test phase for each social experience treatment for males that had mated with a large female in the social experience phase ( 2 2 x = 5.25, P = 0.07, n = 54) Observed (Obs) and Expected (Exp) values used for chi-square analysis. Table 3 Number of males that first courted the large or small female in the test phase for each social experience treatment for males that had mated with a small female in the social experience phase ( 2 2 x = 9.45, P < 0.01, n = 36) Proportion that courted the large female first Proportion of males that courted large female first in the test phase for each social experience treatment. Treatment groups 25%L, 50%L, and 75%L represent experience treatments containing 25%, 50%, and 75% large females, respectively. Black bars represent males that mated with a small female in the social experience phase; white bars represent males that mated with a large female in the social experience phase.
D. melanogaster and thus, large females are higher quality mates compared to small (Lefranc and Bundgaard 2000; Edward and Chapman 2012) . Why did some males prefer small females? Likely, males that experienced a population containing 75% small females more often encountered small females, and so had fewer opportunities to interact with large females. Consequently, those males that learned their environment contained a high frequency of small females likely lowered their threshold of mate acceptance to include small females. Those that then copulated with a small female may have been seeking such females as mates due to their previous positive mating experience (Fawcett and Bleay 2009) . Thus, such males were more likely to initiate courtship first, and bias courtship toward the small female in the test phase compared to other males that had previously acquired different combinations of social information and experience. In contrast, males that had previously experienced a population containing a preponderance of small females but who mated with a large female, and males that had mated with a small female but who experienced a population containing a preponderance of large females, more often courted the large female first and biased their courtship effort toward the large female in the test phase (Figure 2; Supplementary Figure 1) . These contrasting outcomes demonstrate how variation among individual social environments and experiences can promote variation in reproductive preference behavior within a population. Several aspects of our experimental design warrant discussion. First, we used recently decapitated females to quantify male courtship behavior toward females that differ in quality (body size). We did so to control female behavior as has been done by others (e.g., Bretman et al. 2013) , because female behavior can strongly affect the courtship behavior of male fruit flies (Dukas and Scott 2015) . In our experiment, all males quickly initiated courtship and courted females at rates similar to those observed for males interacting with live females. Such data suggest that males did not behave abnormally when courting the decapitated females.
Second, we used courtship preference behavior as an index of male mate choice preference. While the association between courtship preference and mate preference has not been directly tested in male D. melanogaster, courtship preference behavior is often used as a predictor of male mate choice in studies that control for the confounding effects of variable female behavior and receptivity (e.g., Riechert and Singer 1995; Hoefler 2007) . Furthermore, association time during courtship has been shown to be a predictor of mate choice in a wide range of taxa (White and Galef 1999; Szykman et al. 2001; Walling et al. 2010) .
Third, studies that have shown significant effects of social experience on mate choice behavior have often compared the behavior of individuals that experience just a single social quality type to those that experience multiple social types (e.g., Tudor and Morris 2009; Jordan and Brooks 2012; Stoffer and Uetz 2015a) . For instance, Stoffer and Uetz (2015a) exposed female spiders to a group of males with a single phenotype or to a group of males with a mixture of phenotypes and showed that such differences in social experience affected female preferences. Our work differs in that we provided each test male the opportunity to interact with all types of potential mates in the population (large and small females), but with differences in the relative frequency of each type. Our experimental design was established to test one prediction of the SPT model in a simple way by altering the frequency distribution of 2 female quality types and ensure that males had experience with both female types prior to the test phase.
And fourth, studies examining how previous social experience affects reproductive behavior often employ a relatively long time lag between the experience and test phases, on species with distinct lifehistory stages (e.g., juvenile and adult) (e.g., Hebets 2003; Stoffer and Uetz 2015a,b) . For instance, Hebets (2003) allowed sexually immature females to interact with males characterized by a particular morphology. Then, following a period of maturation that lasted up to 20 days, the focal females were paired with a male possessing either a familiar or unfamiliar morphology to assess the effect of previous experience on her behavior. In contrast, we tested individuals after a 60 min delay following the social experience phase. We did this for 3 reasons. First, male D. melanogaster are able to mate with multiple females in one day and can encounter groups of females soon after a previous courtship and mating experience (Strömnaes and Kvelland 1962) . Second, we were interested in assessing how recent social experience influenced male courtship behavior. Work has shown that short-term memories from reproductive experience in D. melanogaster are retained for only a few hours (Siegel and Hall 1979; Griffith and Ejima 2009) . And third, prior information becomes a less reliable indicator of current conditions over time (Koops 2004; Seppänen et al. 2007) , and empirical work has shown that individuals devalue information as it ages (e.g., Devenport and Devenport 1994; van Bergen et al. 2004 ). Therefore, a short time lag between a social experience and testing phase seemed both realistic and appropriate to test for the effects of different social experiences in D. melanogaster.
Much theoretical work has shown that in variable environments, behavioral decisions based on information about the distribution of environmental parameters can enhance fitness relative to those decisions made in the absence of such information (e.g., McNamara 1987; McNamara et al. 2006 ). Many of these models assume an individual attempts to estimate the quality of an environmental parameter and does so by combining information about the frequency distribution of types in the environment with current sample information using Bayesian updating (Valone 2006) . Empirical tests have shown that a variety of organisms exhibit behavior consistent with such a Bayesian updating process (e.g., Hunte et al. 1985; Valone 1992 The SPT model is similar to Bayesian models in that both assume individuals use information about the frequency distribution of quality types in their environment to make adaptive decisions (McNamara et al. 2006; Gowaty and Hubbell 2009) . However, the SPT model differs from other Bayesian updating models in that it assumes individuals have perfect knowledge of the quality of an encountered mate. While male D. melanogaster can quickly determine female mating status (virgin or mated) through the detection of volatile female pheromones (Ejima et al. 2007; Dickson 2008) , less is known about how males assess female reproductive quality based on body size. This might explain why males in our study courted both small and large females in the social experience and test phases; males may require interaction with different sized females in order to assess a single female's relative size and quality as a potential mate.
One of our goals was to test a specific prediction of the SPT model and we recognize there are important limitations to our study. The SPT incorporates many parameters but we focused on just one. A more complete test of the model would evaluate additional parameters and predictions. In addition, our examination of the effect of variation in the frequency distribution of female quality types relied on using just 2 female types. Future studies should employ a greater range of mate quality types to better reflect the frequency distribution of potential mate quality types in the environment.
Nonetheless, we have shown that 2 aspects of male courtship behavior (type of female courted first and courtship preference for the large female) were affected by previous social experience involving the frequency distribution of female reproductive quality types. Thus, our study provides novel empirical support for one prediction of the SPT model that explains variation in mate preference behavior among individuals in a population. Furthermore, our results suggest that for some males, a prior mating experience with a low-quality individual, combined with information that low-quality potential mates are common, can influence courtship behavior in unanticipated ways. Future work is needed to better understand the relative importance of different types of prior experiences in affecting future reproductive behavior.
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